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INTRODUCTORY.

Toward mitigating- the losses occasioned by the cotton boll weevil

accurate statistics of the cotton crop for each county of the infested

area are of the utmost importance, for the loss due to this insect is

now so great that it must exercise an increasingly important influence

upon the market price of cotton. A short crop means a higher price,

but it not infrequently happens that the higher price is not realized

by the farmer, the rise in price taking place after he has sold the bulk
of the crop to parties who realize the profit. If the farmer received

the price for his cotton which the market supply warranted the loss

occasioned by the weevil would in many instances be largely palliated,

for there is more profit in but 1/4 ^ale per acre at 10 cents per pound,
as in 0.4 bale at 6 cents. The quicker and more accurately that the

actual amount of damage due to the weevil and the total product of the

infested area can be forecasted each year and the statistics placed in

the hands of the farmer, the more likely he is to sell his crop intel-

ligently and to realize the most that the market will warrant. Such
statistics will of course be of most value to the infested area in years

of an average or short crop in other States and of less value in years

of a bumper crop. These facts are of course almost axiomatic, but

may well receive special consideration at the present time when the

immense crop of 1904 has perhaps somewhat obscured the probable

influence of the boll weevil as a factor in the amount of the cotton

crop for 1905 and future years.

Past Estimates.—The first estimate of the amount of damage by

the weevil was made by Mr. C. H. Tyler Townsend, then field agent

of the Division of Entomology of the United States Department of

Agriculture, in December, 1894. (Insect Life, Vol. VII, page 308.)

He estimated that one-sixth of the cotton producing region of the

State was infested, the damage in the infested region being 90 per

cent and this amounting to 15 per cent of the crop of the State. This

was undoubtedly quite excessive. The counties infested in 1894 and
in 1899 formed but 5 per cent of the cotton acreage of the State and

probably had about the same proportion in 1894. In 1899 they produced

but 4 per cent of the total crop of the State.

In August, 1902, Prof. F. W. Mally, in his Eeport Upon the Boll

Weevil, gave an estimate of the percentage cf injury in each of the

infested counties, making a total of 235,969 bales loss for 1902. These

estimates were made before any figures could be secured apon the total

yield for that year and at a season when the injury by the weevil is

at its worst. Consequently it is not surprising that the actual yield of

the infested counties as shown in our tables indicates rather less injury

than was anticipated by Prof. Mally for that year. Mr. W. D. Hunter,
in charge of the boll weevil investigations of the United States
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Department of Agriculture, in Januar}^, 1903 (Farmers' Bulletin 163,

TI. S. Dept. Agr.), gave $10,000,000 as a conservative estimate of the

damage clone in 1902, which is practically that given in Table 1.

In November, 1903, at the second Texas Cotton Convention at Dal-

las, Mr. Hunter estimated the injury for 1903 at about $15,000,000.

(Proceedings 2d Ann. Texas Cotton Conv. p. 74, and Farmers' Bulle-

tin 189, p. 13.)

In December of the same year the writer made an estimate of the

amount of damage done based upon a comparison of the crops of

tlie infested and uninfested counties for 1902 and 1903 with that of

1899 as given in the bulletins of the United States Census. (Pro-

ceedings of the Society for Promotion of Agricultural Science, 1903,

pp. 157-170, reprinted as Circular 8, Entomological Department, Texas

Agr. Exp. Station, Apr., 1904.) Upon this basis a loss of 445,956

bales for 1902 and 500,000 for 1903 was indicated. At that time the

writer became fully aware of the impossibility of making any accurate

estimate of the damage done by the weevil without a knowledge of the

Gctual acreage of each of the injured counties for each year since its

infestation, with the average yield per acre prior to the advent of the

weevil for each county. This is clearly shown by a comparison of the

estimates in the years given below with those then made. Though the

estimate for 1903 was approximately correct, that for 1902 was more
than double the probable correct amount as now shown by the writer

and previously by Hunter and Mal]}^

To determine the injury done by the weevil with any degree o^

accuracy it is necessary to ascertain the yield per acre for each county

in the injured and uninjured area and to compare this with the

yield per acre of the same counties prior to injury by the weevil. This
will give the decrease of production due to the weevil in the counties

known to have been injured, except as influenced by storms, floods,

and insects, such as the boll worm, which factors it is almost impossible
to estimate in many cases.

Thanks to the excellent system of ginners' reports now employed

by the United States Census Bureau it is possible to secure the actual

product of each county for each j'^ear since 1899, with the greatest

accuracy possible.

From 1887 to 1895 the Commissioner of Agriculture of Texas in his

an.aual reports gave the acreage and product of each county. For a

few years the yield per acre was given, but most of them have been

computed by the writer. After computing the average yield per acre

fcr each county for each year from 1887 to 1895, the average yield per

acre for the nine years for each county was found, which with the

minimum and maximum yield per acre during that period is given for

each county in Table 2 below. These figures formed a very accurate

means of determining the actual average crop of each, county prior to

the advent of the weevil. It remained to secure the acreage for each

county since 1899, the acreage of 1899 being given by the Twelfth
United States Census and probably being the most accurate obtainable

upon Avhich to base estimates of subsequent acreage.
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Upon application to the Bureau of Statistics of the United States

Department of Agriculture in 1903, we were informed that no statistics

of acrenge by counties were available. Other sources from whom esti-

mates of any reliabilitv could be cocurcd were therefore sought. For-
tunately the two leading newspapers of the State, tl ;^, Dallas-Galveston
"NTcws and Houston PosI, have for the pa'>t few years gone to considerable

expense in collecting and publishing the reports of from 300 to 500
leporterfc for each paper, upon the acreage, con.lition, and yield of

cotton end other crops during each season. Through the courtesy of

tlie management of these papers the writer was given access to iheir

file?. Each report was scrutinized, and the average acreaga for each
county, and the number of reporters, w^?- tabulated as given by each
paper. The railroads of the State also make fre<|uent estimate? of tlie

acreage and probable crop of cotton along their lines to aid in prepara-

tion for its movement, and through the courtesy of the officials of

the Oolf, Colorado and Santa Fe, Houston and 'Texas Central, Hous-
ton East and West Texas, San Antonio and Aransa? Pas^, Missouri,

Karjsas and Texas, St. Louis Southwe.-^tern and Fort Worth and Rio

Giande, we were furnished with copies of reports of their agents as

far as available. During 1903 and 1904 some 200 voluntary entomo-
logical observers scattered over the State reported to the writer as

State Entomologist at frequent intervals upon the insect injuries of

their vicinity and also upon the increase or decrease of cotton acreage,

injury by weevil and probable crop. The number of observers and
average report upon acreage for each county was likewise tabulated.

A circular letter was then prepared and over a thousand copies sent to

county assessors, postmasters and railroad agents asking their opinion

upon acreage for their counties. In 1903 the State Statistical Agent
of the United States Department of Agriculture, Mr. Oswald Wilson

of Fort Worth, commenced recording the reports upon crops by counties

and schedules w^ere prepared by him giving the acreage for each county,

and upon these, each report was recorded and arranged by counties.

Through the courtesy of Mr. Wilson we were allowed to summarize these

reports and tabulated the number of reports and the average report

upon acreage for each county for 1903 and 1904. Among the.se

sources of information there is but little choice as to accuracy and an
estimate must be made from an average of all. The reports from all

sources were therefore assembled upon a card for each county upon
wliich was also given the product for each year as given by the census

and the acreage of 1899 as a basis for subsequent acreage. The reports

of the railroads mentioned above were given by stations. It was neces-

sary to assemble these by counties and to then weight the report of each

agent according to the proportion of the total crop of the county

handled by his station, which was done with the aid of the tables on
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Sliipinents of Cotton by Eail in Bulletins 19 and 28, Division of Statis-

tics, United States Department of Agriculture. The cards thus used

were ruled as shown below for Brazos county,

BEAZOS COUNTY.

First infested, 18S)8. First injured, 1900. 49,213 acres. 22,069 bales. 0.44 bales per acre, 1899.

Bales and bales
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]-);irtment's schedule gave 63,000 acres we made our final estimate of

the acreage as 40,000 acres allowing no^ decrease from 1903. In other

Avords, though our estimates for 1900, 1901 and 1903 are most probably
(correct for this coun+y, and though there was undoubtedly all of 15
per cent decrease in 1903, in order not to by any means underestimate
the acreage, in view of the Department's very large increase over 1899,
we practically added 6000 acres. This was done in numerous instances,

so that our estimates of the total acreage of the State or of groups
of counties are uniformly higher than the reports warranted, though
very much below the figures officially published by the Department.
I'he total number of reports for each county as far as collected for

each year was quite variable, but for the leading cotton counties was
rarely under five and usually averaged between ten and fifteen.

Having illustrated the writer's method of, estimating the acreage it

will now be of interest to consider the acreage of the State as a

w liole and of the different groups of counties from year to year and
to compare them with the estimates from other sources, especially

those made by the United States Department of Agriculture, which
are the only official figures annually published upon acreage.

Commencing with 1899 the reports of the United States Census

r.iusi be taken as the official 'figures, for they are based upon an actual

canvas of the territory and are the only published figures giving the

.acreage for each county. The Department of Agriculture has never

joublished any estimates of the acreage of each county, and as far as

the writer can ascertain never computed the acreage for each county
in I'exas until 1903, when estimates were made based upon the census

figures, and were tabulated for use in making future estimates, as

previously mentioned. The report of the census showed 318,000 acres

more in Texas and 754,000 acres more in the United States than the

estimate of the Department of Agriculture.

Our estimate for 1900 shows 97.9 per cent of the acreage of 1899
or a decrease of 146,795 acres. For this year the Department of

Agriculture gave an increase of 8 per cent. In the final estimate

published by the Department (Bull. 28 Div. Statistics, see Table IV.),

it is stated that the estimates have been revised '^^to bring them into

reasonable conformity with those of the United States Census.'^ To
the Department's estimate of December, 1900, of 35,034,734 acres for

United States was evidently added 733,405 acres to give the 35,758,139

acres for United States as finally published, which would represent

very closely the difference between the census figures and those of the

Department in 1899.
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TABLE V.

COMPARISON OF ESTIMATES IN ACREAGE IN PERCENTAGE OF LAST YEAR.
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for the United States. In 1901 only was an estimate published for

each State, and the June estimate of the previous year given in acres.

(See Table IV.) In December an- estimate has usually been published

of the number of abandoned acres, the percentage abandoned of acres

planted, and the number of acres picked and to be picked. This was
given by States in 1900, but since then only for the total United States.

The final estimates of acreage for 1899 to 1902 were published in

June, 1904, and though no statement is so made, doubtless represent

the acreage picked, as they are uniformly less than the June estimates,

except for 1900 accounted for above. Since 1902 no final estimates

have been published and the final acreage picked in Texas can only

be estimated for Texas as in Table IV, by assuming the same per-

centage abandoned in it as for the total IJnited States. The difference

in these estimates is important in any statistics dealing with the yield

per acre of the cotton crop. For instance the Manual of S<"atistics

and Stock Exchange Handbook for 1905 gives the acreage as shown
in Table IV, crediting it to the estimates of the United States De-

partment of Agriculture. Evidently the June estimates were used

and those for Texas for 1902, 1903, and 1904 somewhat modified. If

these figures based on the Department's June estimate are used the

yield per acre will be much smaller than that later published by the

Department, and indeed than should be fairly used. The reports from

which the writer's estimates are made were usually made the second

week in June, though some later, even into July, except in 1903 and

1904, in which years the reports of the aids of the State Statistical

Agent of the Department of Agriculture made May 25 were also used.

Our estimates should, therefore, be somewhat less than those of June

by the Department, and might be slightly more than its December

estimate, but are found to be lower than the latter in 1900 and 1903

and closely approximating the final estimate (line 7, Table IV) of

increased acreage over the final estimate of the previous year as com-

puted in Table IV. In 1901 an increase was shown in all groups of

counties except Central Group AB, which was seriously injured by the

Galveston storm and boll M-eevil in 1900.

The total acreage for 1902 is estimated as the same as that fon

1901. Southern Groups A and B, Central Group E, the Xorthwestern

and Southwestern counties, showed some increase, while the balance of

the State showed an equal decrease. The June estimate of the De-

partment gives an increase of 3 per cent over 1901. In the June Crop

Ec^porter for 1902 it is stated that the acreage estimated then for the

United States was based upon that of 1901 plus 418.000 acres added

to make it better agree with the census report (publish':>d in 1902).

Of- the discrepancy between the acreage of the Census and Department

in 1899, the Texas acreage comprised 42 per cent. If this 418,000

acres added to 1901 before estimating 1902 were evenly distributed

between the States according to the actual discrepancy of 1899, then

175,560 acres would have been added to Texas, which would represent

2.3 per cent of the increase estimated for that year, leaving the increase

at 0.7 per cent, but little above that of the writer. The final estimate
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of acreage for this year as given by the Department in 1904 was but

99.8 per cent of 1901, practically the same as our estimate.

The acreage continued to remain practically the same in 1903, being

99.8 per cent of 1902. The summer of 1902 witnessed another serious

flood of the Brazos and an increased area injured by the boll weevil,

which resulted in a continuance of the decrease of acreage in the

central counties. The Central groups and Southern Group B showed
a decrease of 4.3 per cent from 1902, while the balance of the State

showed an increase of 2.5 per cent. In addition to the News and
Post, reports from the Houston East and West Texas Eailroad, Houston
and Texas Central Eailroad and Fort Worth and Eio Grande Eailroad,

were consulted, reports being given from each agent of these roads.

The average of 584 reports received by the State Statistical Agent of

the United States Department of Agriculhire from railroads, oil mills,

and aids, was practically 94 per cent of the 1902 acreage. No final

report has yet been made by the Department.

Assuming the abandoned acreage to have been the same as for the

United States, the picked acreage would have been 3.9 per cent greater

than the final acreage of 1902 (See Table IV, line 7), but probably

the abandoned acreage in Texas was above the average, and it is possible

that the final figures of the Department will show but little increase

over the acreage picked in 1902.

The high prices of the fall of 1903 induced a considerable increase

of acreage in 1904 in many parts of the State, making a to+al of 360,760

acres or 5 per cent above that of 1903. Central Groups C and Df

which had been very seriously injured by the boll weevil and boll worm
in 1903 decreased their acreage 2.2 per cent. The remainder of the

State increased; Central Group AB, 2.4 per cent, Southern Group B
about the same, the Southwestern, Southern A, Eastern and North-

eastern a total of 4.6 per cent, while the Nor+hwestern and Western

increased 16 per cent over 1903. The June estimate of the Department

of Agriculture gave an increase of 7.1 per cent. If the per cent of the

planted acreage abandoned in Texas in 1903 and 1904 be considered

the same as for the total United States, then the picked acreage for

1904, computed upon this basis, would be but 5.5 per cent greater than

the picked acreage so computed for 1903. Our estimate agrees almost

exactly with the average of the reports made to the State Statistical

Agent, which was 5.3 per cent increase. This includes, however, re-

ports not arranged by counties from oil mills and railroads and recog-

nized no decrease in any section of the State, where we have ind^ca+ed

a slight decrease in Central Groups C and D, almost exactly amounting

to the difference in the two estimates of 0.3 per cent. Our estim.ates

included reports from all agents of Gulf, Colorado and Santa Fe Eail-

road, Fort Worth and Eio Grande Eailroad and estimate of Houston

and Texas Central Eailroad.

Comparing the total acreage of .1904 with that given by the census

for 1899, there is an increase of 9 per cent for the State. This state-

ment is, however, quite misleading. The northwestern and western

counties increased 51 per cent in this time and all of the counties un-
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injured by the boll weevil in 1903 (140) increased 23 per cent, while

the 40 counties injured by the boll weevil in 1903, in 1904 had decreased

over 7 per cent from 1899 and comprised 41 per cent of the total

acreage of the State.

Against this the June, 1904, estimate of the Department of Agri-

culture would show an increase of 28 per cent over 1899 and the

computed picked acreage for 1904 would be an increase of 22 per cent

over 1899. The June estimate of the Department for 1904 is 1,085,529

acres more than that of the writer and the computed picked acreage

based upon this is 625,736 acres more. It would seem that the De-
partment's June estimate is probably 700,000 or 800,000 acres too

large, and that the acreage picked computed on the basis of the June
estimate and percentage abandoned is at least 500,000 acres too large

since June, 1903. Undoubtedly this is to be mostly accounted for by
a failure to recognize the decreased acreage of the counties badly injured

by the boll weevil and floods in Central Texas, as well as to a lack of
sufficiently careful analysis of reported increases from different parts

of the State.

Several considerations sn^Dport this view that ilie Texas acreage has

been heretofore overestimated. A brief glance at the development of

the acreage in Texas for the past 25 years as compared with the rest of

the cotton belt may not be inopportune. Prom 1879 to 1889 the

cotton acreage of Texas increased 80.61 per cent, while in the States

east of the Mississippi Eiver and Louisiana it increased an average of

46 per cent. From 1889 to 1899 the Texas acreage of cotton increased

77 per cent, practically the same as the previous decade. The Twelfth
Census shows a total decrease of "improved"' farm land in Texas due

to a difference of classification, but if we assume that the proportion of

"improved" farm land to the total farm area was the same for the pre-

vious censuses, it would seem that the increase of cotton acreage had
almost exactly equaled the percentage of increase of "improved" farm
land, or in other words, that the increase of acreage in cotton was due

to the opening to settlement of new farms. From 1889 to 1895 the

Texas acreage increased 48 per cent while the rest of the cotton States

declined 11.6 per cent. From 1895 to 1899 Texas increased 14 per

cent, while the rest of the cotton States increased 16.8 per cent, but not

including Indian Territory and Oklahoma, they showed 14 per cent

increase, the same as Texas. The cotton States, exclusive of Texas,

Oklahoma and Indian Territory, decreased their cotton acreage 1.9 per

cent from 1889 to 1899 according to the estimates of the United States

Department of Agriculture, whereas the census gives an increase of

slightly less than 2 per cent. In 1899 Texas had 35.6 per cent of her

improved farm land in cotton, or 45.7 per cent of all crop acreage. At

the same time practically the same ratio maintained in the largest cotton

States of Alabama, Georgia, Mississippi and South Carolina. Thus in

1899 Texas had been increasing her. cotton acreage at the same rate as

the balance of the cotton belt for five years and had practically the same

proportion of her farm acreage in cotton. From 1899 to 1904 the De-

partment estimates would show an increase of 44 per cent in the acre-

age for the cotton belt exclusive of Texas, and 22 to 28 per cent for

Texas. We estimate the increase for Texas at 9 per cent. Since 1899
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Texas has been subject to many conditions affecting the cotton industry

which have either been Tinknown or very much less important in other

cotton States. During this time the press of the State and her agricul-

tural leaders have night and day preached "diversification." That iliis

has been heeded all Texans are aware. Trucking has become an in-

creasingly important industry all through eastern, central and soutli-

ern Texas. East Texas has seen a marvelous development of the fruit

industry. The cotton acreage in the coast counties has undoubtedly

been diminished by the rice and oil industries. An unprecedented flood

of the Brazos in 1899, another in 1903. and the terrible storm of Sep-

tember, 1900, all tended to diminish the cotton acreage in some of the

most productive counties. In addition to all these factors making for

the reduction of cotton acreage, the boll weevil has spread steadily

north and eastward until it now injures fully half the acreage of the

State and destroys practically one-half the crop in this territory. It is

certainly unreasonable to suppose that, in the face of a constantly di-

minishing yield per acre, planters in the injured district will continue

to increase their acreage, though this has undoubtedly taken place to •

some extent in single seasons.

Notwithstanding these facts the counties uninjured by the boll weevil

have increased 23 per cent from 1899 against 14 per cent from 1895 to

1899, while the northwestern and western counties now containing 19

per cent of the total acreage of the State have increased 51 per cent, a

much greater rate of increase than that of the State for either the two
previous decades, and undoubtedly coincident with the settling of new
land as in the past. The average increase for the State is best shown
by the thirty-seven northeastern and eastern counties, which produce

35 per cent of the crop of the State, which have been practically un-

affected by the boll weevil up to 1904, and which show an increase of

10 per cent over 1899 in 1904.

In making these estimates the writer has been impressed with the

fact that by no means as careful studies and statistics concerning the

cotton acreage have been made as for the cotton product. The final re-

ports upon the cotton crop as secured from the ginners by the

census approximate the total yield as nearly as possible to do
so. But the acreage is determined but once in ten years, and
all acreages published for other years are necessarily but "estimates.'*

Inasmuch as all estimates of the size of the crop of a given year,

and the consequent market prices, must be based upon the acreage,

it would seem that if some means could be devised whereby the acreage

could be determined more accurately it would be of the greatest advan-

tage to all interested in cotton. This was formerly done by means of re-

ports upon acreage from each county made to the Texas Commissioner

of Agriculture based upon an actual canvass of the acreage by the

county assessors, as published for the years 1887 to 1895. Only by some
such well-organized system will accurate reports of the cotton acreage

be secured. Tljat such reports of the acreage of this and other crops

would be of the utmost value will hardly be questioned. Thousands of

dollars are annually spent by brokers of staple crops to secure exactly

this information. At the present time (July, 1905) there is consider-

able comment by brokers in the daily press that crop reports by the
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State or National governments are unnecessary, as their inforraation

is not relied upon and brokers maintain their own organizations at

much expense to secure crop estimates. But if crop reports are secured

only by private parties, the market will be influenced by them and the

farmer will be at the mercy of the brokers. Furthermore, it has been
demonstrated that in most years the government crop reports mere
nearly 'approximate the trath than any estimates secured by private

parties. Correct crop reports and estimates by the governinent. State

or National, enable the farmer to sell his crops to as good advantage as

the broker may buy. Hence what is needed in the farmers interest are

better crop reports and better means for securing information, so that

on all speculative crops the estimates may approach the actual condi-

tions with the greatest possible accuracy. If the present discussion of

the acreage of Texas, open to much error as the writer is well aware,

owing to the sources from which the estimates were made, serves to

bring out the necessity for more careful statistics for every county in

Texas, his work will have accomplished much of its object.

LOSSES DUE TO THE BOLL WEEVIL.

In order to estimate the amount of loss due to the boll weevil from
year to year, as well as for a proper discussion of the acreage, it is neces-

sary to group the counties, basing these groups upon the spread of in-

festation by the weevil. These groups are determined by (1) the year

in which the counties first became infested, (2) the year in which coun-

ties first became injured, and (3) arbitrary geographical groups of uii-

infested or but slightly infested counties in which no appreciable injury

has yet occurred. The spread of the Aveevil over the State up to August,

1904, as given by the United -States Department of Agriculture and rec-

ords of the State Entomologist, is shown in figure 1, and the groups

of counties based upon this in figure 2. Of the southern counties in-

fested by 1895 two groups are considered. The twelve of Southern
Group A were somewhat injured in 1899, but since then have yielded

practically a normal crop each season until 1904, while those of South-

ern Group B, seven counties, have shown an increasing loss. Central

Groups A and B were considered together until 1904 when Group A
showed no decrease from the normal crop. Groups A and B, Central,

include those counties infested up to 1898 and first injured in 1900.

Central Group C comprises nineteen counties infested between 1898 and
1901, and first showing a decrease in 1902 and 1903 for the most part.

Central Group D comprises four counties in north central Texas and
three in southeastern, first infested in 1902 and showing a decrease in

1903. Central Group E includes ten counties in west central Texas first

infested in 1902 but which have shown no appreciable loss from the

previous normal crop. The remaining groups, Eastern, Northeastern,

Western, Northwestern and SoutliAvestern, though somewhat infested in

part, showed no decrease up to 1903, for which year these tables were

first prepared. In 1904, six of the thirteen Eastern Group showed a

decrease undoubtedly due to the weevil, which is shown in Table 1.

It will be noted that except the difi^erent Central Groups, these groups

of counties form fairly well-marked natural geographical divisions of
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the State. The Central Groups are made merely for convenience in

estimating the damage from year to year and show very strikingly the

fact often observed that it requires about two years after a county be-

comes infested with the weevil before it is seriously injured.

In determining in what year a county first showed a decided decrease

probably due to the wee\iil we have used the average yield per acre for

that county from 1887 to 1895 as the average crop. If the average for

the second year (or when the exact date of first infestation was un-
known^ any year beginning with the second year) was materially less

than the average for that county, providing that the uninfested coun-

ties showed no decrease from normal yield in that year, that county was
considered as first injured by the weevil in that year. If the uninfested

counties showed a loss in a year, the difference in yield per acre was
deducted from the apparent decrease of a county supposedly injured for

the first time. Also Avhere storms or floods Avere known to have seriously

decreased the crop in certain counties, the injury was not attributed to

the weevil in all cases. These latter factors and losses by other insects,

it is of course impossible to accurately estimate. It is entirely safe to

assume, however, that after the second year of infestation, the great

bulk of the decrease is due to the weevil.

After determining the year in which each infested county first showed
marked decrease as nearly as possible, and grouping them accordingly,

it is an easy matter to assemble the totals of the injured groups for each

year as given in Table 1. The injured area for each year is shown in

"figures 3, 4, 5, 6 and 7, together with lines showing the progress of

previous infestation as related to this injury.

The total loss due to the weevil each j^ear was determined as follows:

The yield per acre for the injured and iminjured areas was determined.

The yield per acre for the injured counties was then subtracted from
their normal yield per acre from 1887 to 1895, giving the "apparent'^

decrease for the injured area. The yield per acre for the uninjured

area for 1899 was then compared with its average yield per acre from

1887 to 1895, and the gain or loss computed in bales and bales per acre.

Subsequent to 1899, instead of the yield per acre for the uninjured area

from 1887 to 1895, was used the average of the years 1887 to 1895 and

the years from 1899 to date inclusive, omitting 1896-1898 in which

3'ears there are no means of forming estimates by counties. The large

crop of 1900 increased this average yield per acre for the uninjured

area materially, making it 0.02 bales more per acre and in 1904 it was

0.05 bales per acre greater than the average from 1887 to 1895. If

there was a gain in bales per acre in the uninjured area, the area of the

injured counties was multiplied by the number of bales per acre gain

for the uninjured counties and the result added to the "apparent" de-

crease for the injured counties, giving the "total bales decrease in the

injured counties." If, on the other hand, the uninjured counties showed

a loss from the average of the previous years, the loss in bales per acre

was multiplied by the acreage injured and the result deducted from the

"apparent" injury. Thus due weight is given to the seasonal increase

or decrease of the uninjured area in reckoning the amount of injury.

Had the "apparent" decrease been increased by the difference between

the yield per acre of the uninjured area for a given year and its average
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between 1887 and 1895 the "total decrease" would have been very much
greater than by using the average of those years plus that of years since

1899 as given in column 9, Table 1. Had the average from 1887 to

1895 alone been thus used there would have been shown a total decrease

of 325.000 bales against 258,489 given in 1902, 725,000 against 500,000

given in 1903, and about the same difference in 1904.

From the "total decrease" must be subtracted the losses due to

storms, floods, and insects such as the boll worm, which is prac-

tically the only insect causing any large loss in the weevil injured area.

These latter factors are exceedingly difficult to estimate. In 1899 there

was a serious flood of the Brazos river, but it did not affect the injured

counties. The Department of Agriculture estimates the injury due to

the Galveston storm at 68,000 bales, and we have allowed 86,810 bales

loss due to it and boll worm in 1900.

It should be noted also that had we computed the loss by using the

acreage figures of the Department of Agriculture, which are uniformly

larger than our estimate, the loss due to the weevil would have been

much larger, as the yield per acre of the injured counties would have
been very much less than even the apparent differences in total acreages

would indicate, for the Department of Agriculture has estimated many
of the injured counties as having actually increased their acreage duj--

ing five years in which, in Table 2, we have indicated a decrease, which

is supported by the best information obtainable.

The methods employed in this estimate of the losses due to the weevil

have thus been purposely made as conservative as possible, while at the

same time making due allowance for the increased or decreased pro-

duction for the uninjured part of the State in determining the differ-

ence between the actual crop and what the normal crop should be for

the injured area for the same years.

Let us consider the decrease due to the weevil year by year somewhat
more in detail.

In 1899, the eighteen southern counties, practically those lying south

of the Southern Pacific Eailroad, having 5 per cent of the acreage and
producing 4 per cent of the crop of that year, yielded but 0.28 bales

per acre against a normal 0.43 bales per acre, while the balance of the

State showed a decrease of but 0.15 bales per acre. The total decrease

of these counties was, therefore, 0.135 bales per acre, or 174,718 bales,

at least 150.000 bales of which may be due to the weevil. It may be

noticed that these counties were all infested up to 1895. During 1896

and 1897 the weevil did not spread beyond the area infested in 1895.

Probably nearly as large a loss occurred in these counties in 1898, were

the acreage or crop figures available by counties for that year.

In 1898 the weevil advanced as for north as Burleson and Brazos

counties (fig. 1), and as a result two years later, in 1900, a marked
decrease is found in the production of all these counties, as graphically

shown in figure 4. In 1900, however, the counties of Southern Group

A produced better than a normal crop and Southern Group B practically

a normal crop, though 0.15 bale? per acre less than the increase in the

balance of the State warranted. The thirteen counties of Central Group

AB injured for the first time, yielded but 0.26 bales per acre, just half

per acre that produced in the balance of the State. Together the
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twenty injured counties showed a decrease of 0.30 bales per acre or

311,810 bales. From this must be deducted the loss due to the Gal-

veston storm throughout south central Texas, which reduces the total

loss to probably 200,000 bales. In 1900 the injured area was 15 per

cent of the acreage of the State, three times that of 1899, and the in-

jured area produced 18 per cent of the crop of 1899.

In 1901 the injured territory remained practically the same as in

1900, Caldwell county being the only one added. Though no records

exist of the spread of the weevil in 1899, it is evident from the in-

creased injury in 1902 and the area infested in 1901 that there was a

considerable advance of infestation in 1900 and it seems probable that

a very small migration in 1899, as in 1896-97, accounts for there being

no larger area injured in 1901. The injured counties showed the same

''apparent" decrease in 1901 as in 1900, but owing to a decrease of 0.05

bales per acre for the balance of the State, the total real decrease was

but about one-third that in 1900, or 100,930 bales. In other words, the

injured counties compared with the yields of the other counties in the

State made a gain of 0.20 bales jier acre in 1901 over 1900, though they

actually produced but 0.01 bales per acre more.

In 1902 about half of the counties infested between 1898 and 1901

were added to the injured area of 1901, comprising nine of the coun-

ties of Central Group C, making 26 per cent of the total acreage in-

jured, which acreage produced 35 per cent of the total crop of 1899.

It was, therefore, in 1902 that the most productive counties in Texas

were first injured, as tlie per cent ol: the total product produced in the

injured counties was about ;')5 jier cent greater than the per cent of the

total acreage occupied by them.

The decrease in production in the injured counties was also more
serious than previously, the thirty-two injured counties producing but

0.28 bales per acre, though owing to a decrease from normal of 0.03

bales per acre for the balance of the State, the actual decrease was 0.14

l)ales per acre, the same as in 1901, or 258,489 bales. From this must

be deducted loss from the boll worm amounting to 5 per cent according

to Prof. Mallj^'s estimate (see his Eeport on the Boll Worm, 1902),

which would be approximately 25,500 bales, and loss due to the Brazos

river flood of at least an equal amount, so that the probable total loss

attnbutable to the weevil was about 200,000 bales, about the same as

in 1900. '

The year 1903 witnessed an even greater relative enlargement of the

injured area than 1902. All of the territory infested in 1901 and much
of that which had been first reported infested in 1902, showed a

marked decrease which was more striking in view of the fact that the

balance of the State showed slightly better than a normal crop. Indeed,

the advance of infestation and injury by the weevil may well be com-

pared to the waves radiating from a pebble cast in water, the second

following the first in concentric and ever-increasing circles, which lines

of advance have, however, pushed more rapidly to the north in the case

of the weevil; 38 per cent of the 1903 acreage, which produced 50 per

cent of the crop in 1899, but only 26 per cent in 1903, and including

some of the largest and most productive cotton counties of Texas, was

injured in 1903. The injury in the counties previously injured, as
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well as in the counties injured for the first time, was more serious than
ever before, there being a yield of but 0.23 bales per acre in the 49

injured counties against 0.43 previously. This was no doubt largely

due to the exceedingly late and wet season throughout the most of the

State, favorable to the development of the weevil. The decrease for

the injured counties amounted to 0.21 bales per acre or a total of

580,612. From this should be subtracted injury by the boll worm which

was unusually severe, especially in Central Group D, probably amount-
ing to 12 per cent for the whole forty-nine counties, leaving in round
numbers 500,000 bales which may safely be attributed to injury by the

boll weevil. The Southern Group A counties continued to show a nor-

mal crop in sjDite of the weevil.

The injury in 1904 was quite different in many respects from any
previous years. The total acreage injured showed a decrease from that

of 1903, due to the fact that nine counties in central Texas, Central

Group A, Bell, Hays. Limestone and Williamson, having a total acreage

of 8 per cent that of the State, and producing nearly 10 per cent of

the total crop, produced better than a normal crop compared with the

uninjured counties, though in 1903 they had all shown serious injury.

In contrast to this encouraging feature, the twelve counties of Southern
Grou]:) A, owing to a very mild winter, early spring, and allowing

stubble cotton to remain over winter upon which the weevils com-
menced to multiply early, produced but half a normal crop, for the

first time showing serious injury since 1899. In addition to the in-

jured area of 1903 were seven counties in east Texas and ten south-

western counties, the outer limits of the area injured in 1904 being

almost exactly those infested in 1902, except for the ten counties of

Central Group E, which showed a better than normal crop, though

many of them had been well infested in 1903 and all more or less in

1902. Together the sixty-nine injured counties showed an "apparent'^

decrease of 0.14 bales per acre, which with the increase of 0.08 bales

per acre for the balance of the State gave 0.22 bales per acre total loss,

practically the same as in 1903, making 586,478 bales decrease, slightly

larger than for 1903. In 1904 there was comparatively little injury

from the boll worm and loss from flood, so that 550,000 bales may
safely be charged to the boll weevil. Had the nine counties which pre-

viously had shown a loss, but in 1904 made better than a normal crop,

showed as much injury as those surrounding them, the total loss w5uld
have approximated 700,000 bales. Had the ten counties of Central

Group 3 been injured as much as the seven eastern counties after two

years of infestation, there would have been 175,000 bales further de-

crease. In other words, had the weevil been as injurious in the terri-

tory infested two years or over as previously, there would have been a

loss of 875,000 bales of cotton due to the weevil in 1904. That this

was not the case and that a phenomenal cro]) was made was iindoubtedly

due to the extremely favorable season, an early spring, hot summer, and
a late growing season. These favorable weather conditions made pos-

sible the best possible results from the "cultural methods'" of preventing

injury by the weevil, consisting of eirly planting, early varieties, and
thorough, continued cultivation. These methods were widely prac-

ticed by progressive planters and undoubtedly were a large factor in
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producing a crop above the average for the uninjured counties, includ-

ing nine of the largest counties which had previously shown serious

loss, as well as lessening the loss in other counties. It should be borne

in mind, however, that in spite of the large total crop the loss to over

one-third the acreage of the State was as severe as in 1903 and was fully

one-half the crop of those counties. Had there been no loss by the boll

weevil in 1904 Texas would probably have produced 3,750,000 bales

of cotton.

Footing up the bill which the boll weevil has enforced payment by the

State of Texas we find a total of 1,725,000 bales loss during the past

six years. Since its arrival in Texas 2.000,000 bales, worth nearly

$100,000,000, have midoubtedly been lost due to its devastations. If we
consider the average yield of the injured territory as .438 bales per

acre (averaging the six years), there has been a decrease of 43.2 per

cent of the crop in this territory, averaging 0.182 bales per acre a year.

In other words, 'it now takes 1.71 acres to produce the crop of one acre

before the arrival of the weevil, or where 2.28 acres were formerly re-

quired to produce a bale of cotton 3.9 acres are now necessary.

THE FUTUBE OUTLOOK.

What do these statistics teacli which will tend to mitigate a present

loss of from $20,000,000 to $25,000,000 ?

First, that as a whole this loss is increasing and that with a season

such as 1903 the area now well infested by the weevil might show a

loss of from 900,000 to 1,000,000 bales.

Second, that in extreme southern Texas the weevil rarely seriously in-

jures the crop if stubble cotton is not allowed to remain over winter in

mild winters.

Third, that there seems a probability that the weevil may not be so

injurious in the western cotton counties.

Fourth, that in a favorable or average season a fair crop can be grown

in spite of the weevil by the use of better methods, such as early plant-

ing, fertilization, better—more productive and earlier—varieties, more
thorough, frequent and continued cultivation. It remains for future

crops to show how much value these methods will have in an unfavorable

year. It is the belief of the writer that these methods are of the greatest

value and should be practiced intelligently by everyone, but he is prone

to feel that not until the increase of the weevils is actually checked by

the general destruction of the cotton stalks before frost in the fall, by

the people generally, will there be a material reduction of loss by the

weevil in at least one year out of three and possibly half of the time.

It is high time that the State regulated the matter of the destruction of

stumpage cotton in south Texas, and it should at least make experiments

on a sufficiently large scale to demonstrate beyond any manner of doubt

and to convince the most skeptical that the fall destruction of the

stalks throughout the State is or is not the best means of controlling the

pest, as advocated by all who have given it careful study.*

Suggestions to this end, with n full discussion of the subject, were published by the
writer in Farm and Ranch, October 8, 1904.
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LEGENDS FOR FIGURES ACCOMPANYING ARTICLE ON IN-

JURY TO COTTON CROP BY BOLL WEEVIL.—Sanderson.

Fig. 1. Map of Texas showing the gradual spread of the boll weevil

to August, 1904. lines indicate probable infestation, but not

actually reported. Lines for 1894, 1895, 1898, 1901 are those published

or recorded by the Bureau of Entomology, U. S. Department of Agricul-

ture, as are parts of those for 1903 and 1904. The line for 1902 is from

records made mostly by Prof. F. W. Mally. The black line at the west

indicates the western boundary of cotton culture in 1899.

Fig. 2. Map of Texas showing the groups of counties used in tabula-

tion. The counties underlined are part of those included under "Far

Western," Table IV.

Fig. 3. Counties injured by the boll weevil in 1899 are shaded.

Fig. 4. Counties showing a marked decrease in yield due to the boll

weevil in 1900 and 1901 are shaded.

Fig. 5. Counties showing a marked decrease in yield due to the boll

weevil are shaded.

Fig, 6. Counties showing a marked decrease in yield due to the boll

weevil in 1903 are shaded.

Fig. 7. Counties showing a marked decrease in yield due to the boll

weevil in 1904 are shaded. Counties injured by the weevil in 1903

which yielded better than a normal crop in 1904 are underlined.
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